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TI - DETERMINATION OF BLOOD COAGOLATION 

AB - PURPOSE: To accurately determine the coagulabili^ of a specimen plasma 
by mixing a polymeric substance to a specimen plasma, mixing a reagent 
containing a coagulation factor activating substance to the mixture to 
effect the coagulation, reaction and meastxring the variation in the 
optical property and viscosity of the mixtxxre caused by the progress 
of the reaction with time. 
T CONSTITUTION: A high molecular substance is mixed to a specimen plasma 
and the mixture is mixed with a reagent containing a coagulation 
factor activating substance to effect the coagulation reaction. The 
variation in the optical property of the viscosity of the mixture 
caused by the progress of the reaction is measured with time to 
determine the coagulability of the specimen plasma. The reagent is 
preferably those containing tissue thromboplastin, phospholipid or 
thrombin. The high molecular substance is e.g. dextran , 
polyethylene glycol, polyvinyl alcohol or polymeric polysaccharide. 
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19910830 
PR - JP19910246742 19910830 

TI - Measurement of blood coagulation *- by mixing high polymer with plasma 
sample then adding reagent contg. blood coagulation factor activatdlng 
substance 

IW - MEASURE BLOOD COAGULATE MIX HIGH POLLER PLASMA SAMPLE ADD REAGENT 

CONTAIN BLOOD COAGULATE FACTOR ACTIVAXE SUBSTANCE 
PA - (TQAI-N) TOA lYO DENSHI KK 

PN - JP3074611B2 B2 20000807 DW200042 C12Q1/56 006pp 

- JP5130899 A 19930528 DW199326 C12Q1/56 007pp 

IC - C12Q1/56 ; G01N21/47 ; G01N21/59 ; G01N21/77 ; G01N33/86 
AB - J05130899 A reagent is mixed with a sample plasma to coagulate it and 
the optical property or the viscosity of the mixt. is measured with 
the passage of time to determine the coagulating ability with the 
passage of time to determine the coagulating ability of the sas^le 
plasma. The proced\xre comprises (i) mixing a high polymer with the 
saiqple plasma and (ii) mixing a reagent contg. a blood coagulation 
factor-activating substance with the obtd. nJLxt. 

- The high polymer is pref . a high molecular vinyl such as PEG, P^^ and 
polynoxilin or a high molecular polysaccharide such as dextran, 
glycogen, soluble starch, dextrin and agarose. The blood coagulation 
factor-activating substance is pref. tissue thromboplastin, a 
phospholipid or thrombin. 

- USE/ADVANTAGE - The method can detect the exact coagulation period 
even when only a small amt. of fibrinogen is prese(Dwg. 0/0) 
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3LAIMS 

!ciaimCs)] 

:ciaim 1] In the method of mixing a reagent to sample plasma, making perform a solidification reaction pursuing 
lemporally the optical characteristic or the degree of **** of the mixed-solution accompanying advance of a 
■eaction. and measuring the solidification ability of sample plasma The blood coagulation measuring method 
jharacterized by including the first process which mixes the Polymer Division substance to sample plasma and 
Jie second process which mixes the reagent which contains a clotting factor activation substance into the 
nixed-solution in the first process. Jir ^to© •tt<-v» t^^ee-jt^t- si 

Claim 2] The blood coagulation measuring method according to claim 1 characterized by using at least one side 
)f Polymer Division vinyl and Polymer Division many sugar as a Polymer Division substance. 
Claim 3] The blood coagulation measuring method according to claim 1 characterized by using the Polymer 
)ivision vinyl chosen from polyethylene glycols, polyvinyl alcohol, and the group that consists of poly NOKISHIRI 
:s a Polymer Division substance. 

Claim 4] The blood coagulation measuring method according to claim 1 characterized by using the Polymer 
hvision many sugar chosen from the group which consists of dextran. glycogen, soluble starch, dextrin and 
garose as a Polymer Division substance. 

Claim 5] The blood coagulation measuring method according to claim 1 characterized by the first process beine 
ne process which mixes the Polymer Division substance directly in sample plasma 

DIaim 6] The blood coagulation measuring method according to claim 1 characterized by the first process being 
le process which mixes the liquid containing the Polymer Division substance to sample plasma 
^laim 7J The blood coagulation measuring method according to claim 1 to 6 characterized by using the reagent 
hosen from the group which consists of a tissue thromboplastin content reagent, a phospholipid content reagen 
nd a thrombin content reagent as a reagent containing a clotting factor activation substance. 

ETAILED DESCRIPTION 

Detailed Description of the Invention] 
)001] 

ndustrial Application] a blood coagulation measuring method for this invention to measure the solidification 
"i^^f'w r.!^""* 'J "^'"^ "P***"^' "measurement equipment, the degree sensing device of **** etc — in 
K f ^^^r"""'^ of low solidification activity ], while closing by obtaining the bigger amount of optical change 

r ^ht hf^'^ 'Tv u^F^^ ''''^"^^ coagulation measuring metho. 

.r the blood coagulation ability measurement which usually contributes to improvement in accuracy in a sample. 

lono^rJ +h ""IT ^"'Z ^"^^ The mechanism of blood coagulation is explained with reference to drawing 3 . It is 
jpposed that the mechanism of blood coagulation is usually happened from two courses, namely. - one course 
nS.H """^ called external cause system solidification, and making into a starting point tissue thromboplastin 
nrtted from epidermic cells etc. - the [ solidification ] - [ a VII factor is activated and ] the [ this / that was 

T .^t f""^:" ^ ~ °' activated by the VII factor - the [ t^e Vth Jac^^^^^ 

after that and solidification, and ] - it is the course from which activation of II factor takes place, and 
.hdrfication takes place when FIBURINOGEN finally converts into FIBURIN. Generally the strength namely 
1 ^f^h H ".."""'k^' ^'^^^r °f the solidification reaction of this course ifmeasured by 

ntT . . i (PT). another is a course called internal cause system solidification - 

~ il! [ solidification ] - activation takes place to a XII factor - the - XI factor is activated. 

cceeding^y -- the [ activation ] - XI factor - the - activating IX factor - further - the [ activation ] - I> 

ior h'' T ' V }Z 1^1 ^^"'^ °^ °^ ^ V™ ^^^t^-- -^^d^ to activate the Xth 

BURlIl I • " ^^^^^tion of the Vth factor and II factor takes place and FIBURINOGEN finally converts into 
3URIN. rt IS the course which solidification starts. Generally the strength (namely, judgment whether it is 
usual whether it .s normal) of the solidification reaction of this course is measured by the method caSed 
tu^^^^^n^^ thromboplastin time (APTT) or partial thromboplastin time (PTT). Moreover.ThTreaction which 
3UR^0GEN converts into FIBURIN in the final stage of a solidification reaction is required and thereby 
Wh Z m^trS 1. H '"^ *° *° '^"^^^ the blood level of FIBURINOGEN. 

^URfNOOFM M f X? "^^'^^'^ ^ "^^^^^^ of getting to know the amount of 

' alu°t of FIBURINO^^^^^^ \ T °^ 'f °^ computing the amount of FIBURINOGEN and 

«nt^v f\h "^^^'^''^OQEN of the relation of clotting time to sample plasma which are obtained when a fixed 
antity of thrombin reagents are mixed with a known FIBURINOGEN content substance 
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;0003] It is divided roughly into the method (the degree of**** detecting method) of investigating the viscosity 

. ^f a liquid becoming high as the detection method of blood coagulation as blood coagulates, the method (the 
urbidity detecting method) of detecting becoming muddy white as blood coagulates, and the method that mixed 
hese two. The degree of**** detecting method is a method of detecting a motion of these magnetic matters 

' >tc. becoming blunt by solidification, when cylindrical or spherical magnetic matters etc. are fed into the plasma 
ised as a sample and the reagent for solidification detection is mixed. However, there is a fatal fault said that thi 
legree of **** detecting method is undetectable if a measurement result has the characteristic referred to as 
-eing influenced greatly according to the formation condition (that is. the amount of FIBURIN somewhat or hard 
nd soft [ of a solidification state ]) of the HBURIN lump which is the last product of blood coagulation and there 
J no degree of **** beyond a certain steady value. Moreover, since it is the measurement principle which 
bserves a motion of magnetic matters etc.. there is also a fault said are influenced by strength, such as 
la^netic matters. The turbidity detecting method is a method of peri^orming solidification measurement only by 
iixmg sample plasma and a solidification reagent, and the injection of magnetic matters etc. is not needed. As a 
lethod of detecting, there is a penetration photon detection method or a dispersion photon detection method 
mce it can regard as change of penetration light volume, or change of dispersion light volume by these detectiof 
lethods even when there are few amounts of RBURINOGEN. there is no fault which is seen by the degree of 
*** detecting method. However, also in which detection method, since detection with a more exact way with 
lany amounts of change of light volume can naturally be performed, the solidification reagent used has a 
ssirable thing with the characteristic that the amount of optical change is displayed greatly. 
)004] Drawing 2 is a figure for explaining change of the signal strength obtained by a dispersion photon detectior 
ethod. A result when an optical sensing device (dispersion photon detection method) investigates the process 
hich plasma solidifies is shown. A point in a figure is a time of a solidification reagent being mixed with plasma 
ter that, the solidification reaction which reaches many stages advances, and serves as change of dispersion ' 
5ht by formation of stable RBURIN. and appears (B point in a figure). If formation of stable RBURIN advances 
lange of dispersion light will increase, but almost all RBURINOGEN is consumed, change of dispersion light * 
Jiume IS lost, and a reaction ceases (C point). Clotting time can be expressed with time (T point) to be a 50% 
)int when making dispersion light volume of B point into 0%. for example, and making dispersion light volume of 0 
)int into 100%. **H is a changed part of dispersion light volume with the time of a solidification reaction start 
id an end. 
005] 

■roblem to be solved by the invention] It is a proposition to have the reactivity of the activation to a clottinc 
ctor more correctly, and to form HBURIN finally, and it seldom had regard [ reagent / conventional / 
. idification ] about the display of an exact measurement result therefore, the inspection result about 
lidification - large - Bala - ****** is just also admitted - it had become the situation which is not spread 
lere is a technical problem which this invention tends to solve in preparing to composition which enlarges the ' 
lount of optical change in order to display an exact measurement result By this, while making the sample of 
V solidification activity become measurable, in a sample, it usually contributes to Improvement in accuracy By 
ving been made in view of above-mentioned many points, and enlarging the amount of optical change this' 
/ention makes the sample of low solidification activity measurable, and aims at offering the blood coa^lation 
jasuring method which can usually raise accuracy in a sample 
306] 

XtZ nf7h°'''- '";°'''T? ^l^"'^^" !° !^f" above-mentioned purpose. [ the blood coagulation measuring 
otlon * -"T ^ r lu^ '"•'^'"^ ^ ^ ^^'"P'^ P'^^'"^' "^^king perform a solidification 

action, pursuing temporally the optical characteristic or the degree of**** of the mixed-solution accompanying 
vance of a reaction, and measuring the solidification ability of sample plasma It is characterized by including the 
.t process which mixes the Polymer Division substance to sample plasma, and the second process which mixes 
] ''^^S^r.* ^ factor activation substance into the mixed-solution in the first process The 

lymer Division many sugar chosen from the group which consists of Polymer Division vinyl chosen from the 
.up which consists of polyethylene glycols, polyvinyl alcohol, poly NOKISHIRIN. etc. as a Polymer Division 
Dstance. dextran. glycogen soluble starch, dextrin, agarose, etc. can be used. Both Polymer Division vinyl and 
ymer Division many both [ one side or ] are used for the Polymer Division substance. If an example is giCen 
inn i^i nnV" ^? • ^Tr!"^^ polyethylene glycols The thing of a molecular weight 1 .000-500.000 

Tonn H ? ! AVnnn o^^n^;^''^'''^^' ^'"^ ^ molecular weight 5.000-2.000.000 (50 000- 

3.000 and best are 170.000-200.000 suitably) is good. Although what is necessary is just to decide suitably 
J" ""-a.-'l-anging - the turbidity difference at the time of un-solidifying and solidification 

• l onV?" ! TamI?^''"'' '^'^^ ^ ^""^ ^^^^ °^ high sensitivity will not be acquired. 

. ]. one to several % (W/V) ,s appropriate. In the first above-mentioned process, the Polymer Division 
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substance may be directly mixed in sample plasma, and the liquid containing the Polymer Division substance ma' 
^ ^e mbced to sample plasma. 
J0007] As a reagent containing a clotting factor activation substance, some are following. 

:a) A tissue thromboplastin content reagent prothrombin time reagent, the reagent for vitamin K origin enzyme 
' activity measurement (reagent for compound factor measurement) 
:b) Phospholipid content reagent partial thromboplastin time, activated partial thromboplastin time (c) The reage 
;or thrombin content reagent RBURINOGEN measurement. As a reagent tissue thromboplastin content reagent 
•or AT-III measurement, the protinrombin time reagent (PT reagent, reagent which measures an external cause 
system solidification reaction synthetically in drawing 3 ) is sold by U.S. DADE. ORTHO, GD German country 
Bering. BM. etc. As a reagent for vitamin K origin enzyme activity measurement (reagent for compound factor 
neasurement). it is sold from Eisai Co.. Ltd.. and is sold as the compound factor H and a compound factor T (all 
ire brand names) from International Reagents Corp. as a thrombo test and a HEPAPURASUCHIN test (all are 
.rand names). As a phospholipid content reagent, the APTT reagent or the PTT reagent (reagent which measure 
in internal cause system solidification reaction synthetically in drawing 3 ) is sold by U.S. DADE. ORTHO. GD 
Jerman country Bering, BM. etc. As a thrombin content reagent, it is sold from U.S. DADE. ORTHO GD Germar 
ountry Bering. BM. and International Reagents Corp, as the reagent for RBURINOGEN measurement the 
eagent for thrombin time measurement, or a reagent for AT-HI measurement. As mentioned above in this 
ivention. the reagent chosen from the group which consists of a tissue thromboplastin content reagent a 
hospholipid content reagent and a thrombin content reagent as a reagent containing a clotting factor a'ctivatior 
ubstance IS used. Moreover, if the reagent which it is going to mix is changed into the state of ftjlfilling at least 
ne condition among the following 1-3. sensitivity will become high further (the time of fulfilling the conditions 
'hose number IS three is best). 

. Adjust electrical conductivity to 4.0-1 5mS (suitably 6.5-1 1 .0 mS) 
. Adjust pH to 6.7-8.2 (suitably 7.2-7.5). 

. Adjust osmotic pressure to 1 00 - 700 mOsm/kgcm2 (suitably 350 - 700 mOsm/kgcm2) 

Jhat IS necessary is just to use an electrolyte for adjustment of electrical conductivity (for example salt) 

loreover what is necessary is just to use acid or alkali for acjjustment of pH (for example, chloride, sodium 

/droxide). Moreover, what is necessary is just to use the substance which is a non-electrolyte and is water 

Jlubility simultaneously for adjustment of osmotic pressure (for example, sugars and urea). 

)0u8J 

^unction] Polymer Division substance content liquid is mixed by sample plasma. If a clotting factor activation • 

rBmrMorPM?^''h ''■''^J, '''^^'"^ ^<=tivated one after another, finally 

.BURINOGEN (fibrin Har^ will convert into FIBURIN. and a solidification reaction will be completed. In the last 
■ocess. the monomer of RBURIN is made first and RBURIN becomes a fiber type by the monomers 
Jlymerizing one after another and forming polymer (fibrous). When a RBURIN fiber becomes entangled like a nel 
.e mixed-solufaon becomes muddy and is gelled. Clotting time can be measured by pursuing the optical 
laractenstic (for example, dispersion light intensity) of the mixed-solution one by one from clotting factor 
.tivation substance mixti^re. By the method of tills invention, since the Polymer Division substance is mixed 
RBU?rr *>f^/ °«'"^/«'^t°'-«°t vation substance, a tangle will become more complicated by coexistence o 
RBURIN fiber and the Polymer Division substance, and the difference of the optical chai^cteristic immediately 
fl ho 'o^'"? ^^^^^r^^'^^'^^t'^" substance mixture (before solidification) and at the time of the end of solidificatioi 
II become larger than before. That is, it becomes high sensitivity *"iiamcai:ioi 
009] 

/orking example] The example of this invention is given and explained hereafter 

nat added dextran (molecular weight 200.000) 0.1 X (W/V) as a Polymer Division substance, and the plasma 
iich nothing mixes were used for example 1 plasma, and as a result of performing protiirombin time 
3asurement the solidification curve as shown in drawing 1 was obtained. When those solidification curves are 
■mpared. in the plasma which mixed the Polymer Division substance, it turns out that the amount of change of 
spersion hght becomes large compared with the plasma which did not mix this, and a solidification reaction can 

analyzed more precisely. In addition, as a reagent containing a clotting factor activation substance to 0 1ml of 
S?' ^^?^J^?^ BOPURASUCHIN C (brand name) was added, and 0.2ml of reagents were m"xed 

ld\h ^n"'*^ concentration in example 2 sample plasma, the method generally 

lied the aowes (Clauss) method is taken. [ a method ] although this method is the metiiod of computing the 
Z T f "BURINOGEN of tiie relation of clotting time to sampTe plasma 

htt tI on^^" % """^"^'^^ of tiirombin reagents are mixed with a known RBURINOGEN content 
SmYcrof t^?' " ? '""t"^"'" mlxms^and diluting the buffer solution or the physiological saHne of 

Omicrol to 1 as a procedure, a thrombin reagent (lOOmicrol) is made to add and solidify as a clotting factor 
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activation substance. In this measurement process, the Polymer Division substance which this invention asserts 
s added in the process which mixes and dilutes buffer solution or a physiological saline. As a Polymer Division 

• .ubstance. Polymer Division many sugar, such as Polymer Division vinyl, such as polyethylene glycols, polyvinyl 
alcohol, and poly NOKISHIRIN. and dextran. glycogen, soluble starch, dextrin, agarose, etc. can be used In this 

ojxample. the thing of polyethylene glycols (molecular weight 20.000) and 0.6% (W/V) were added as an example y 
tiis time, if the amount of change of the dispersion light volume by a solidification reaction is measured it will 
lecome as it is shown in Table 1. In the case of the method of this invention which added the Polymer Division 
iubstance. as compared with the amount of change of the dispersion light of the conventional method which doe 
.^Kii^i^f ^'^'^'^^ substance, expansion of a detection limit point and improvement in the accuracy in 
001 1] concentration are accepted. In addition, in Table 1. * mark shows incapable measurement. 

Table 1] 
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5.82 


3.63 
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1.53 


145.2 
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9.02 
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0.96 


91.0 
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3.08 


27.4 
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11.74 


20.2 


7.9650 


4.07 


23.6 
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4.82 


20.4 
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ifFect of the Invention] [ the Polymer Division content solidification reaction constituent obtained by the methoc 
Ri ioiM? u T ^^^^ detection of clotting time with a formation condition of the 

BURIN lump which is the last product of blood coagulation exact firmly therefore as compared with the 
)nventional solidification reaction conditions, it has the characteristic referred to as that the range which can he 
.tected even when there are few amounts of FIBURINOGEN is expanded. In the measuring equipment which 
akes the degree of **** detecting method a measurement principle, the fault said are influenced by strength 
ch as magnetic matters, can also be solved, and the amount of change of penetration light or dispersion light 
II increase in the turijidity detecting method, and more exact detection can be peri^ormed. Although the above 
.s explained in the field of blood coagulation [ the method of improving solidification reaction envSnment and 
tualizing a reaction ] the measurement (prothrombin time — ) which uses the clotting factor activation 
bstance which this invention shows It is not limited to vitamin K origin enzyme activity group measurement 
pmSJm?!;?^'' partial thromboplastin time, activated partial thromboplastin time, 

1. measurement. AT-III measurement, etc.. but solidification is made to generate finally, and it can 

?su^?nLNRlNnrPM f .'"?'"7.^ ^" ^''^'"P'^' ^^"^ ^'o^ing factor measurement, heparin measurement, 

usual FIBURINOGEN detection (thrombin time measurement), other clotting abnormality detection, etc are 
sntioneci. 



anslation completed.] 



